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Abstract

Temperature dependences of the unloaded Q(Q,) and the resonant frequency (fp) of YBa,Cu;0,5 (YBCO) microstrip
ring resonators and rutile-loaded cylindrical cavity resonators were measured at low temperatures. Dc magnetron-sputtered
YBCO films grown on CeO,- buffered r-cut sapphire (CbS) substrates were used for this purpose. The surface resistances
(Ry) of YBCO films measured by both a microstrip ring resonator and a TEqys mode rutile-loaded cylindrical cavity
resonator are compared with each other. It turned out that the values of Rg measured by the microstrip resonator technique
are comparable to those by the rutile-loaded resonator technique at temperatures lower than ~ 50 K. However, above 50 K,
the Ry measured by the microstrip resonator technique appeared higher according to the temperature. ~ Our results show that
the current crowding effects near the edge of a microstrip resonator become more significant at temperatures near the critical
temperature.
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Fig. 1. A top view and a cross-sectional view of a microstrip ring
resonator located inside a test fixture.
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Fig. 2. A cross-sectional view of a rutile-loaded cavity resonator
with YBCO endplates. For TEy;5 mode excitations, loop couplings
are used.
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Fig. 3. Temperature dependence of the loss tangent of the rutile rod
used for this experiment.



A Comparative Study for the Microwave Surface.... 8

hybrid &%1719] FelE Holm itk Cavity]
ADE AL 4 A=Zrt £& Fai®
(OFHC)& *}ﬁﬁ}%ﬂ ojmjol] AL-E cavityd
Folo} AEL ZtZ} 2.74 mm, 9 mmo] I rutile
rod?] Eol9t X &L Z+7t 2.73 mm, 3.88 mm ©]
ok o 7]A cav1ty«] 9, obeHe EQd 2HAX
e BT ulolARAEY ring 53 7] 04
291 543% YBCO wyojt}l, B Aoy E
TEg5 317949

0% SAYEH

couplingZ 4] &40l 20 dB oJA9] weak
couplingHl =& slRT}. FA1u2 SAHAAZ AlLH
rutile2] loss tangent (tand ) [9]= ¥ 39 HolX
A AY o e % 71X =H, 30K, 60K, 77
K oA 7= 242zt 375 x 107, 2.57 x 107,
535 x 10%0]t}, E Q7oA ALEE rutile loss
tangentel] #3 ZAAAHL M=z UdFgg oA
ol t}.

V. 48495 ¢ =9

a8 45 volaRzEY ¥ TR
cavity ¥31719 FAFgF g LmoE&
BE AME Bla @ Foltk. o] YoM ring
A7 A £x s A 2AZvretel A
A FE o7 AAA =HEA ke QYy®
&gkol Frtetd T FHE FolA e B
S EOlA cavity F7]9 AL 2% AF A
ZAE oo og JYH A WSHTE mtile

1245 =00 e o, . .o./_.-8.75
12.40} 8 RS L0
~ . ° o
%12.35 i ) I L 8.65f§
“l2.300 R D A

- o {855
12.25

20 30 40 50 60 70 80
Temperature (K )

Fig. 4. Temperature dependence of the resonant frequency of the
microstrip ring resonator (a) and the TEo;5 mode resonator .
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Fig. 5. Temperature dependence of (a) the microstrip ring
resonator Q and (b) TEy;; mode resonator Q.
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Fig. 6. The Rss vs T data for the Rss measured by (a) a microstrip
resonator method and (b) a rutile-loaded resonator method. The
Rs represent the values at 10 GHz calculated under the assumption
of Rs o f
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